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(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a highly hydrophilic highly 
biocompatible molding by forming on the surface of a molding a 
hydrophilic layer comprising a polymerizable compound having a 
hydrophilic group except a heparin residue and a polymerizable 
compound having a heparin residue. 

SOLUTION: The polymerizable compound (A) having a hydrophilic 
group except a heparin residue is a polymerizable compound having 
a hydrophilic group such as a sulfone group, a quat. ammonium 
group, or a carboxyl group, and the polymerizable compound (B) 
having a heparin residue is a heparin derivative of the formula 
(wherein R is a direct bond, -0-, -CONHCH2CH20-, or the like; 
and Hep is a heparin residue). A hydrophobic photopolymerizable 
composition is molded into a shaping, and the shaping is brought 
into contact with a hydrophilic liquid containing components A and 
B and irradiated with an actinic light, whereupon the shaping is 
cured, and the hydrophobic compound and the hydrophilic 
compound are copolymerized at the interface between the shaping 
and the hydrophilic liquid to chemically bond molecules of the 
hydrophilic compound to the surface. No photopolymerization 
reaction takes place in the hydrophilic liquid except the interface of 
contact. The surface- hydrophilic molding does not suffer from 
swelling. 
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(a) liu WHL £Hg£l§yrf, JBL 8§tt3l6K0tttf* 



d&ft-£ftfcLT(A. #U{£. ttTftlZt'-JVm. fx 

Ur^*> ryycK^a, yyyycKA^£wt 

4fc£ft#aiHf4>*i4#, +Tt>«ttMSIBB»fcJ: OS 
£SM»«an£!:j&»^ (yy) 7?VuA)Vm*tt 

[0033] *^BJ^SSt*aT'«ffl-fSS*ttft^) 

(a) fcuru. «itr» i, 6 -"Jrry&t-n'iS 
(y^) r^yu-h, ^yrotru^yn-;^* 
(y^) r^yu-h, tHDdf^eA-y^e^^ 

-Y/u^^y-iryy^yy^yi^-K 2, 2' - 
t'y. (4 - (y?) r^yo^yp^^yxf-u^ 

^fx7xx;l,) 7ny\*y2, 2' -h*^(4-(y^) 
T^yn>f;^^^yrnt^y>j-dr^7xx;p) r 
nA-y, i/^^n^o-^r.;^' (y?) r^OU-h. 
fx [ (y^) r^'jn'f^i/xf/H 

y y 1^— h h y y s^r*- h . r>-'tyi?^t' 

x;^io# 2 tffi-fk^fll : h y y ^n-/PT o^°y h >J 

(yy)ryyp- hyyf-D-;i/xyyhy (y 
y)r^yi^-h. bvx [ (y^) ryyo^;^^ 
>-x^-;u] -rys/T*-K ^^yxyxy h-;i/hy 

(yy) ry yu-h^*n#3 , ff«gfl:^*: ^yyxy 
xyh-^fh5 (yy)ryyp-h. rv±\)>i? 

(yy) 7? Vls-b^WrlsytyA V : y7*-h 
<o#n# 4 Wfllft^ft ; xXy y x y y. y h -/^ y t H 
odfv^yy (yy) r?yp-ho*ii§5S88ft£- 
yxy^xwj b-;^df-9- (yy) ryyi^- 

[ 0 0 3 4 ] ttz. *jrar«ffl'r*tt*ttfc£«i 

(a) tLTfi, t'^7iy-;l/A-yWy- (y 

y) r^y/UW«n*^D#x^5/«fiji«) (yy) r 
yy;Hgx^x;p, #yx~rA4Ufc> (yy) ryy 
/usixf/K ^yyy^'xy^iiio (^y> ry y/i^ 
ixxf^. 4HF5fagfc: (yy) ryy/ussr^-r-i.^ 

[0035] i*l6tf)ife|cttfl:^« ( a ) fcL UttTffl 

x-*h. 

[00363 Wiz^ *m\nm.mi;X'm-tz 1 
wzmit&*t£tozm&£z 2 m&±^-t h mm.itis 
* (a) tea. !6«fcjGtT» i^^zm^m-ma 

0 * s WT'^ffl-ts 1 ^+ca^ix^ia«-a 

^Sr HBW-fS-fk^ft t iXit, miii. x^ (y 

y) ryyu-K (yy) ryyu- ^ 
^ (yy) ry yi^-h. 9^y^ (yy ) ryyu 
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-K Xt-TOiU 7i-^ (y 

9) 79W—Y. 7 3l-)V*:UV )V7 

[0037] JUEtf>K*ttfl:-&ft ( a ) miVFF* t 

*S. «itf. Mfttt. HffiHtt, BWItt. mm. 9fi 
ISftZS8te£ 2ffliai:^4H*^^ ( a ) <0+ 

wtz. mw&. wism^zti&ts&iz 
a. %-gmwtizmm^-fiz. mmmttL*^* 
yv-ttijs, «vMi, mm<Mfc&tot. i#? 
wzn£m;m\-W&£z lmtrt&te&miimmi, 

zixbnimtmt^hmwmmmz 

[0038] *^BBT'iBfeK14^^} < a ) £fflH4 *«8 

*tj. *mmrwo r *fc#»asttj tit. 2ox& 
*iz&muz®n>. &®mnzm-z>&&mmtf 5 m 
fi%iaTt'j) a £ t Sr w a . Mzimm&x-b zztiz 

[0039] *mnm&timz}i\,\x . Bottom. 
%mmt®zmitzmm ( b > 8*ttfte*r 
( c ) z&ftt&mmm ( d > {^mlt*^^ 

t *)? * & £ fc thmX'h h . *cr>tzMz , 

(a) (d) CSfJULfcuitf), asv* 

[0040] ^tt^Tts^e^^+^^^M 

Ate* ( a > . m/izm&&Fmizm&tt~r m 
*ttfc£* < c ) fca^tKrio-eiMi 
ar, mm. ?s;**s6MfflH. r 

^xo^mt^mmittxit. mm. P -tert- 

7f;^'J?nonh7iyy, 2, 2' ->-'xh^ 
yrth7x/y, 2-t Hn4fi/-2-p<^-;U- 1- 
7x-;prnA->-- 1 -*y coiiaZ 7* h 7 jlS>M ■, 
^/7xyy. 4, 4' -h'^^^rsy^^v 



7x7y, 2-^pn^drifyhy, 2-yf-;H-:* 
**ry\>y. 2-itf-)Vtt*+rvhv. 2-4 vtu 
VtH-ttV-y h y<7)Ha^ *r t- >m ; OY'i y. ^y 
yy f-/px— -f Kyyj yA yrnttn-f 

d'v* i/)V~7 3.—)Wr V y<rM% ^yi/ivtr9—)VW£ 

[0041] %m$mmnt. m&<vKM&&Bjt&it 
mm$>s> \>msmtt:taKtm\^ zttfx-z 

It. 0. 0 l~2 0S4%O3SH##4L<. 0. 5- 

[0042] 3ts^i3^j«ofl!jtc, fm&mmit>®m 

Y*j-)\>3-+)VrYyn-*$;*r4 y. t-^^h 

too43] mmnim&&mmz\t. *<rmn& 
ttmmxim®M?>vmx'ttZiti ztb-cti. 
*<m<r>mb ixit. mm. xmmmmmft 
MtLxmm-t^v-?-. mmmcomm&mt 
txmmth^v?-. ftfmKb'vmm. t^sk 

[0044] *»uoa#tt»* ( d ) m&'mm 

(d> «, -eoftac jffin. 
m^mmM\,zmmm&ffi&m*tt 

i*a^L, (d) (om*)mi&me>mz^%n 

&ff£.tZ<VX'. ft£L<%\\ lfrl%tft>. m& 

[0045] m.m.fo (d) fcfflV»6ii4iWW4. 

£ i: 4 L < . SHffi*ttt®h.4fi«^lS:f#S 
fcftfctt. *X{i7K^±^^i;-ri.^J'C'*l»£i:* s $ 
4>(c«4L<. •^®«14^Ji:*t^M^!lt'S > S£i: 
*^ «(>«F4 U\ 

[0046] *i:ffiE«OSiJ^TliftLf# 

*»w*mv\ *<r>*o%7m&mitixi*. mi 

=3rif^K, T-fe h y=5r V ymWL *;UAT 5 H 
[0047] f^tJC tT^ktt?K* ( d ) (caanrf 4 
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*MJ *>J*0)jm£ 7-*yit#ffi£&#l. n - Kri^ 

ERStBW. J ^-^ yXf u y y ;l/ 17 y t y 7 1/- 
t> (MA£ r, y-f->'2 0j ) , jtyttSsx+uy? 

[00483 m>mm < a > *e>s£ttTO&*nzs*§ 
££#-r as&Mifl:^ ( c ) f&mmmz 

[0049] HRWfc. 8*ttffiflc ( d ) #tf)S-£tfPF 

«*z»g^**-r*a*ttfl:^iii ( c ) co«&ws< 

W- £ 1 Ox/mliLh) . WlMlilTU it* 
ttl<©3SEMMWK*^t*< fr*. ( d ) 4> 

nwmit-sm ( c ) rtmsi&isinKmtz't&zb 

X\ *^*«*tt <4*W£tt) SoUffiSS* 
[0050] 1 4HP4»fcfi^ttTI!PldZfil&^* 2 ilfct 

■# ( d ) fc^ftjuttijaiffiST* o . srefta 

fbMSSft ( d ) tfrwmt* B389&mwm*1ffi 

* ( d ) nm&xuzTu-. amvibmmmfo 

(d) oj6fc«>saa. TtM^-ttffl^^ t wmmft 
(d) cO^ifLtiiL'Srf^^W^ii. 

wimwmm < d > ^^sata**?* u*. 

(SSI) x-b->xi>£\\ 

[0051] ^m^mm^wg^Lxnhixfz^mit 
co$m®iz. wk&mik ( d > kffl&zttvmx-ym 
utti 1 , wffitywft&xiamx'mi tfc^s^/k 
r-^-y. *+*>%k'(7)ft&miz£iX. lfrf-Wz 

Witt*ttft£ft (a) <r>^<£gguz&tfZ,Zilt,CDm 

miziiix. mm<nmmx'm.m&w{d) t** 



fmfonmz&^x. wmte&m < a) isi±, mm 

kmi&ffifc (d) fcco^ftfeffltzioV^T. K*tt^-^o 

( a ) fcgwcttft^Hi ( c ) t<m. sxmmm&m 
wmfc'&mfo ( d > ffl+fcifc^T. m*.mt&m ( c > 

HxT, fWhii; 0 , Bftttft&ft ( a ) 

< c ) k^uvtim&fttiWfkZtih. 
X . JR»»jW8Wfc* S d {;: J: 0 0fiJt$ft*:£ftft« 
fo<Z>rt*fctt» ( c ) £>&^ii 

mspt^-r. ^Ktt-fb^j ( c ) b&w&znmsi* 
i±. Wtwmm<r>$m<r)Mzm£%tih . 
wwmmiz&^iiti&wmnm. cap*>. Mfc&ik&vn 
( c ) frbtc&m-tswnm.'y ( c > o 

*, m&Mizi ->xm®-th z t vx-z s . s^*^ 

[ o o 5 2 ] *«wast*ttTii. m^^ia 

M?>^tttfy£m&&®micDMBtyic7)mmx'hz>$i 
m^mm^mmizm^L. m^m^Mt^ ( c > 

[0053] *%BJi0il*14^^^^(S. mttiz 

*^xm^m%m:'fotiimizmfezti%w mi 
ar, **, +2s*#, to^c. e^«, ^r-t/p 
mm^, %(nmm<m#.x'h 

4 i^^tmmx'h tzktf&ti\<\ ttz.m* 
mmmztm&fflfcz t -#itztitiBmx'$> 

[0054] aHt*tt£f»W**£fcli. «i(f , 3fe 

*2«ia±*^4»*ttft^» (a) tffl^§-rs*\ is 
msw>&# (fmmxi*mmiki>wo. ot. 

mm$m£i-tiif£ w m^mt^ ( a > *«-^-r 

[0055] «t o ^BWC'^ffl-rSftmiPJt LT 



[0 0 56] l#Wcfi£li*f&»Zffi!S££2Mil 
±*rf4»*ttfc£<|ii ( a ) ^ftM^IPJ&S'Ji: $-#^-r 

(*ift*Hi(iSlffl£#tf) C*£f1i-f 4 

imuzm. &m<,zmi£tt%mm^x . mmizn 
ftz&zm&m^xhBk^. M^sfiii mm 

&4 i> cox'b o t #4 

-e-^o^g^Ji: LT(i, Mili. X? /-iV. x*y 
-/k \-7un;-)V. 2-TD>'NV-;^*D#7;P 

#n£x*r/H« : b^ycommtkm ; 

^nn^^y, ^oox?y<D^£i^§31 & 
fc'*Wi>ii4. 

[ o o 5 7 1 4fc, ±E%m-k&mmimitz&. 

msmtfmt^zzmm. m^mt^m ( c > 

£<v>«£**&4. z^xo^m^it. wKwg 
mm.x'fmmit z^xfrt>. m*mt 

&® (c) bzwzztie>cr)®mt®m-£K®. %m 

St^ffSr IM^^tt^m-f 4<7)T\ if 

4U\ iH®®ft#iS#K'&4i:, Jt^^StcgA 
$ft4gbkS^*#M4*:#>. %M-&amfmcr>m^& 
•g&mmgix^&n&izkib&mmztiK ^ 
mm^mm^m. tz x o 4 c: t 4 . ^ d 

its^ttiBjR** 1 ^*^ iz^m tm ix. 

#*?4U\ 

[0058] *^B^w^t^raT'«ffl-r 4vgtt*i fc t 
•cii. mm. *iwt, ffihx&wTbtih. zti^n 

&&# 3 0 0 nnlSLh-r* l> *W4 I < . 3 5 0 wELL? 
*4£i:*«l*fc:ilF4U\ «5tt3KH^ffiC x 

Iff 4$*ttft£!|$j ( c ) S£*<0*4*£iSt4fctf> 

Patent provided by Sughrue Mion, 
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CO^mit. 1 — 5000 mW/cm* (10—50000 
W/m2 ) Mffliffi* L< . 1 0-2 0 0 0mW/cm2 
(100-20000 W/m* ) 08Htfttfc*F4 L 

\>\ ttz. m^-mm&z&fr. msz^iznom 
x\ mm$ ^^^wm^x^nti ozt &m i 

< . S£tt*«lftZS*g£- 4 a*ttfc£fc ( c ) 

izm&Ltzi><?>*m^h%&\t. ztittizmmix^z 

l^£I^LT*><£fc#*f4U\ l$Hp(J»fcfi£tt 

^mazsmst: 2 mm^thm^mt^ ( a > t 

[0059] *«^^)M*l*fcil«S*L*V^, 7 
0 'CSJK4 X'CDWmX'lt. I^<0iaililuj« 
ftOJWcttaWIMlIrt- 4 <0"C» 4 L V \ f^^frS- i #Jt 
•T4i:. MS-5 0rmS^©H* { »4Lv\ 3£ 
HlStfc «k 4 flMWi. EMM-CfTo T fc ft < . aEB6frCff 
oTiA^. 3TOf^t4^b$:[ll^-ClT : 3rd^ 

ft^fc^fflWMk«l*«*ttfl:^* ( c ) t«M$ii-C 

[0060] ttfaffl&m^Tl'RfcX'h 4 ^-iO J; d 

I^S*«!fi«=Sr«^t«, «JK». (R5L Sm^o^r 

ife^sffl-f 4 z t tfx- # 4 . <r ix ^<mwkm&Ak 

fc. JEfc*«**S!«- (T^^-dfaT) t4Ctt^T 
Sgt'^4. 4fc, *SR»«cJ:4«^fcS«»» m%<m^ 

mzmmth zth simxh 4 . gusnc <t 0 *kjee 

4. 

[0061] *%ffl<7)Wkm£lZ J; oTf#^il4^(ctt 

4Wh *®^7k^O^|j4^*Wr4ii:. &1/^n'U 
yffitt^*4di:T'¥fl^-C'#4. *3WB<OH3MrfttcJ: 

M&LZtLX^^febtmtx. KtcQizmtfsm 
*minn®.m±z%%zti&mmzmi2tL&t§ l iir 

4L<. 1 omLk&T?&Ztm£l< . 20m 
±ffiT"T 4 Zbtf£t> izftt L ^ . 4fc£tf>*§£\ 

»4L<. 4 5mXTX'b&Z t * J if 4 L < , 3 
TT'*>4 £ t 4,(cff 4 L< , 1 OWXTX'&lZt 
* i fitif4Lv\ 5Dfii^tt^ffi*^(i, ^'Jy 
*Stt#5 I U/cm2 m±-C'S>4** { iff4 U\ 2 0 I U 

Hfcma (ft) swhf- A^tyysTMftt 
tzmx-hh. 

[0062] *mi<r>mrmx'Wkzixh$mm& 

LC - http://www.sughrue.com 
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ma^mmmmmb mat. ^mmmmmmm. 
Tkmbimz&xw-T'ffif&ztix^&zbX'. n 

[0063] 

T. r $j &tf r %j tt, «f(cff9* ft Srv*0, 

[0064] [SiS&lBO^jg] OT<03SttWairtt« 

[0 0 6 5] ( 1 ) *&ttftoi!l£ 

iii^CA-DlHttMMH-tffl^TWeUfc. 
[0066] ( 2 ) jS#1J^i807C*#W 

m=wtftm < e s c a > c j: o as Ufc7a»us-c* 
^xsawHHJrSBEscAssoafcfflvv mm 

a. 

[0 0 6 7] (3Wt'jyiSttj*g 

^v«u>«ttji»6tt. *Htmft («) mourns 

(rm^nmz^x'^tz. 
[0068] ( 4 ) mm%m$& 
ttmnmz y >-kms ( pbs) -c-bbjui Lfc«. 

prp) zmmommizmit. i 8 o^m v 

?l. <k^X\ PBST30yyxLT2. 5MM.%<7) 

it. Mf*t'j^L, $mtm-±x. 

( SEM) tcj; 9*iB£»fcU:. 
[00 69] [HJ6M1] 

(tt*tt<^»ea^ttiHjs»<oia8) m^mt-^k (a) 
**im H^ttt'^7xy-;i^A>''r^yi^-h (n- 

Ugl(f)^r- A _ 7D y f ^7BPE-4j ) 
4 0&, &in4H^tc¥%LT3ffiOT?y^2£# 

ta^^r^yw-h (^B^y^-f^x* 

(ft) ISO rjL-f^ 7?V-4263j ) 6 0gfl, $ 

**7-184j ) 2**^-<cateLT. »*tt^3fc 
S£ttffl«ft ( 1 ) fcftfc. 
[00 7 0] («*ffi^(d)^HH)IReS>ft* 



"r4«*ttfl:^« ( c ) LT, *y ( 2 -7? U cK 

(ft) SSSO r?j MXf^PAj ) 1 095, m8*8 
9. 5&&tf*yx^y;/y 3-/1^7-4 -yx/U 
7x^x-x;K^B5S§^iJ) 0. 5»£%-fcfi£ 
LT. a*tt»# (d-1 ) 

[0071] 'vcy y38Bfi**r41Wcttfl:^Hi ( c ) 
bbX. jt??V/WWJy (f#i§B85 5-l 580 
5 5^|itW2t:IE«<^^*) 5gff&tfgg®*9 5 

§t*mm <d- -i ) 
[0072] (^BiS/Ktt^^fm) * y*-^>- 

(1) £W$2 5 0jumfc:»»|il,fciOfc, 8l*tt$f*: 
( d - 1 ) . E*>(C 5 0 m W/cm* ( 5 0 

ow/m* ) <WMI« 1 OWSm&tLltfk. Mis-h 

fcuxoaiu mmiimm < d ■ - 1 > wz&aix 

[0073] ZCOXdtZ LTflfcflHfcWfc 3 0 %<0X? 

y-A*»«+(ci oaraaaiu o 

[0074] *iBii*ttriaEfliw)*iBfc:o^-c . mm 
ft, nm^m. wj >mmfiVizmm-&&<7)&%£ 

bizmfr^tz. ttz. mmmix-wzmmm^mMm 
<7)-$&wmm\±. 3 1 -comz x^xmm 

[0075] ttz. mfrffiRtii (d-l ) Rlf (d' - 
1 ) fc, 5 0mW/cm2 ( 5 0 OW/m^ ) 

o #rag?Jt Lxi>. *®m*mttMxityjwmm 

I-y 3 >;P7b/77^- (GPC) MMlfcbZ 

mm^co^mt^mmfmmmx'mEixti 

[0076] CHMW2] 

( d ) <OP^) jSfSKSSJr^rsgblctt^ 
£® (c) fcLT. t7 (2-T^yn-f;U^^xf- 
ri^ y K^7x-h (^S«tflS|6 (ft) m<o 

oxxf^PAj ) loaf, wjyjsm&r+im 

*ttft^» (c) i: LT< USSPfl 1 T'fflV ^ ^ ? 'J /U 
ft'vcyys*. ^fflvStt^JtL-C^yx^py^yn 
-;R/-4-/-^7x-;i/X-f^0 . 5SP. SIX 
H©*8 4 . 5 LT . ( d - 

2)£»fc. 

[0077] ( ^fflM*tt^%cOf^ ) Hife^lJ 1 (cfc 
V^T, i^*tt?g«s (d-l ) RV (d' -1 ) fcfti 

r, ( d - 2 ) *fflv^jawi. t 

[ 0 0 7 8 ] d LT«>t*iB«*ttlS»«W)a 
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£«ffi§bktei^ft<9^ftfi^(2 3 7 °C<7)*£ i -o 

[ o o 7 9 ] m i fcjR Lfett«*»4> , -mcom*&t 

[00 80] [HSfiM3] 

(B*tt<03lS£te«J^^flJ!) B&*tt-fl:£fc ( a ) 

tlx. \ J h=f-wz2m<r>7?V)vmtt-$h*<*+ry 
: M-ji<i;T?vis-b m-imammw> r - * 

-7oyf^7HDDAj ) 9 8ffh, XS&MIMte 
LT ( <¥-tt«tf> r ^ a T- 1 8 4 j ) 
2fffc£%--fc:fi£LT* m*.ft<7)ftm£ftMj8M> 

(3) fcfcfc. 

[oo8i] (d) comm) mt4*yi 

#t4«*ttft£Uj (c) t LT. 

*X* >J^3 U y ; <&mi®5 4 - 6 3 0 2 5* Ogjtffll 

&it$m (c) tu> *??VMb^;vj y Vftwm 

55-158055 #4>3HSW 2 fciE«*>fc£ft ) 5 
». »fitt#Jt IX, tfUx-fl^^ya-/!^/- 
4-y-^7x-^X-f/W. 5ff. Atf3KS*8 
4. 5 Lt\ «*tt«Eft (d-3) £f# 

[0082] ( &mH&mjm<wm )#»x+vy 

(3) *«3 2 5 0//mfcl6*L3tt<0*2S«'t>'C2» 
^HWHfcLfcSL £<0 J HB«fl^£a*tt»* (d- 
3 ) *£&ALT. ®*>{C5 OmW/cm 2 ( 5 0 0W/ 
m* ) «SH OfMEHfOtL^. 

[00 83] £<9J3fcLT»fc*fl3l**3 0*<OX* 
/-/Mc»8Nifc:i 0#fS?fiSU &V^T\ a*T10 

mmitztk. -mm&mzitx. wmmmm 
ioo84] zcdxoiz ixntzmmmA(.mmi<om 

Bfco^t, *Jffcfcft. 7c*#*r. ^L>y*SttMl/£ 
)R*ttri^^)«iBH*tt«^)ffStt, 
^SfflS*ttfi^^i»*figJg!fe(i, 3 7«Cc7)7j<{cJ: 
[008 5] [HM0I4] 

(B&ktt<^3Kfi^ttiBUai|iK0H») R*ttft£Hl ( a ) 



-7nyf^7HDDAj ) l&t. m&mm\k I 

X (f-'W^-ttll*) r 4^**7-1 8 4 j ) 

o. 0 5ff. &u'x?y-/i^9 9ff£%-t;:&-&LT. 

[0086] caffliK*ttfig^!i^fm) ^mm?? 

£\ K*tt^7tfi-^ttffl^% (4 ) *«f}f U 1 0# 
IWS*T7^ 'J I/- h«3-f ^ ^ Lfc. 

x\ wtffim ( d - 3 ) fc« 

«U:f£, ltt^(C 5 0 mW/cm* ( 5 0 0W/m! ) l)|£ 
*«*4 0tMSHI»U:. 

[0087] zcox o tixwcmtm 3 o%<ox? 
[ 0 0 8 8 ] ze>x 0 t Lxmz$mm*&tfLmcr>m 

Jtoi^-^?)IS3l£gilt*U£. Srfc, #4>*ifc*B 
[0089] [HSSH5] 

(SbkttiEft (d) ami) -ftfy^rriSWcttfl: 
I^-KB*?WBW(»)«^)rAntox MS-2 

n j 2 off. y»*fr#*4«*ttfl:-&1ii ( c ) 

t IX . I'M xH)V** l/^)VA V v7*- 
h (Effi^l (ft) S^O r^u-yXMO I j ) kvty 
Vfrk&&\JZ*99 'J/Hkv^ijy rHe p— MO 
Ij 5ff. ^®vSWJ^LT5K'Jx^-i/y^»;n-;uq£ 

y-4-y^7x-;n-t;w. 5ff, mm^i 

4 . 5 . gbkttigft ( d - 5 ) £f# 

[0090] ( mmmmmmom: > hmm 1 ict> 

^T, «*tt?gf* ( d - 1 ) RTS ( d ■ - 1 ) (cfU 
S*ttfl»fc ( d - 5 ) JfflnW, HSfiMl 

[ 0 0 9 1 ] ZCDJ: d tcL"CftJt*fflES*ttJ«JB«W)« 
S^ov^t. TvMttffi. ^vyumtl/lz 

^ffi^ktt^fe^)^*^!fe(i3 7'Cc7)*(cJ:- 5 
[0 09 2] [^0«6] 

kLr. ift=f-wz2m<7)7?V)vmtt'$-h^.*iry 
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-7D>f ^ THDDA j ) 5«, #*£RK8Hi: LT 
(f->W*-a»!> r4/P#* A r-184j ) 0. 

*tfe»£tt*§tf«i ( 6 ) 

C0 0 9 3] d) 0NK) 75**** 

S$*ttft-£ft ( c ) fc LT\ N, N-yy^-/i/r?y 
)VT$ H ( (ft) WAS?<0 r DMAA j ) 1 5gff. 

yy»£*#**8*ttfc£ft (c ) t ut, ^fty* 

? y cK/kfrdf >xf-;M y ^y*- h (©Md 
(ft) r ^uyXMOl j ) b'W)yfrt>&&l 

fcXf?VW>JV)y THep-MOI j 53B, RV 
aiff*8 0*^-(Cfi^LT» 8bKtt$ft ( d - 6 ) 

[0094] (^ffiMTkttiS^J^S) Hf56 OcmCO 
Mtffl-5CT«(B*AM y-y (ft) McOMF 

- 9 o j ) * . m*&comLi!itmm ( 6 > 

u 2omm%iwmix. mmmm mi. m& 

rzitz. mz. < y^m^mmm 

( d - 6 ) IZim Ltzik, UhlZ 5 0 m W/cm* ( 5 0 
[0 0 9 5] cWXolzLX'ftizmikmiSOXOX? 

s-frmmwzi o^wsmi. &wt\ m*x*i o 

[ o o 9 6 ] ; Oct o t ixntzmmmmmm^m 
mtzo^x. fcmttm. ^vymfe&iHzftLfflM-ste. 

nffit&t uz*ffii>^mmizimitztzib. m&m 
x-h-y-tz. =5r*3. fi^*iJt*iffis*ttjaa^BK^ffia* 
mmwtj^mm?mmmx'®mzti%M3.zizB 
fr^tz. ttz. mmM6xi§fzmmm*mmmcr>3m 
tkimmi. 3 7xxdtIiiz£ ixmmLKfr^tz. 

[00 97] [£M0|7] 

( d ) comm) wsmk^thvkm.^ 

ft (c) tlX. 6-T?Vu>(j\s ( l-O-) n-y 
f-/W/H3 H (WSS¥ 10-5365 8-t^HJgM8 

tiEttcoft^fli) iou, 'wjym&zfttm*.® 

■it&fa (c) klX. Vu4lV**isX.1-)V>{ y 

^7*-h (VSmVJi (tt) Wi ^uyXMO I j ) 
t v< y L£y * ? y ;Wfc y vc y y r h e p 

-moij sss, at^ss*8 5*&^-«a^ur, 

«*tt»* (d-7) fcfcfc. 
[0098] ( HffiibkttJ&^ftcO-f^M ) USt^J 1 fcfc 
^■C. «*tt«# (d-i) av(d' -nicfU 
X, ( d-7 ) SfflV^antt, HH0IJ1 1 

mmiz ixmmft<r>mM*ftsmm$mitz. 
[oo 99] mxoiz ix%tzmmmm^<r>m. 

ffifcowe, ymfttir, *JVjyfflt&xf£ 



mx-wmztizwitizm^tz. ttz. mmm7x-% 
iz$mm&m3m<n5&fa.tfmm± 3 7x:<nmzi ~> 

[0 100] [%ft0|8] 

( d ) *>HK) 7$ yiBHtfctffsa* 
ttft-£ft ( c ) t IX. *3<7 Vrt4iV** i sZ.+)V4 

y^r*-h mmmx (m mo rtuyxMo 

ij ) k7Visyyfr^&ltzX9Wci4)VJs*is 

*&)VT$.J1l)Vit~)VW i sy r G l y-MO I j 1 

os, ^ty ygasfc^rr ( C )a 

ttl (flc) Mc7) r^i^yXMO I j ) tv\-ijyH^ 
^t/t^^^y/Ht^^yy THep-MOIj 5gP. 

^ffi^iWJiiLT, #yxf-i/ a-/i,*/-4 - 

y-^^x-zUx-^yPO. 5SP, &r/^®*84. 5 

[oioi] mmmmmm^m:) mmm 1 tcfc 

^T, SbMxi&ft ( d - 1 ) W ( d • - 1 ) (cfU 

s^Ktt^ ( d-8) m^tziMit. mmi t 
mmiz ix mmk^mmmM&m^mm. in. 
■tot: ixfttzmmm&mtmsmmiz-o i ^ . *s 

sia*tt«<oj?wi, 7g£mw?mmmx'®mzti%^ 
izt'izmfrntz. ttz. mmm&xi&izmmm.'&sm 

[0102] [itttwi] (««ftaa6i^rti«^ttfl: 

;tfyxf-k;^-h±{;:, a-^-S-fflv^T. HMMl 
•C'ffl^7ti^*ttc7)^fi^-ttffl^% ( 1 ) ^J¥$ 2 5 0 m 

mcifu^, ustM i T-Mv vzm.m& ( d 

- 1 ) WZ&AIX. WohZ5 0 mW/cm2 ( 5 0 0W 

/m 2 ) <^ms*4 om^stt^. 

[0103] ZCOX 0 iZlXWzfflVfot: 3 0%<0x? 

s-juxmmwzi oMiiL^ »:v^ ss*ti o 

[0104] ZCOX o tz lX'&tz$mWk&f&3mcr>% 

[0105] *2t^ufe«aw»6» ffiH8sx^>A»is 

[0 10 6] [JtK«(2] (^*ySSr*-T4a-&1x 
ft) ^.^yKy-rxbdfi/y ^^»ji^-h (02(s:?l 

•ft^J(«c)S^ r Ant oxMS-2Nj 2 0gf. ^®vS 
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x-^X-r/PO. 535, RXm%*7 9. 5&£%- 
[0107] mz. Xyxi-VVi'- h±iz. a-?- 

m^x. mmm i xw ^m^mytm^m^m 

( 1 ) §2 5 OjLtmtC^L^t^Sr. ilE^SS* 
IMft+KSAL*:^ tt^£5 0mW/cm2 (5 00 

[0108] icoi a £L-a#5t®ft%£ 3 0%<7)x? 

y-^g^ic i o#i^i*su <x^x\ mxx'io 
mmum. -mmzmvx. mmm.m 

[0109] zoxoi/z Lxwzwmm*mffimz^ 
^x. *mmpi. imm. ^uymmtrnzusLwrn 

[0110] *I2 t,Z^ltl&%:frt>. X)l-fr>m<7)?>.Z 

<, &Lwm-&m^&ix^&ztt><wt>frX'$>$> . 



[0111] [it«^3 ] evN-'j ymmz^i-m-s 

m #v*i-isyzs-h±.iz. a-?-zm^x. mm 
mi x-m^tzmi^^^mm ( 1 ) 2 5 

0 umlzmfiiLtz^vy* % gbkttfKtt ( d' - 1 ) 

[ o 1 1 2 ] z.<n £ o iztx fttimmz 3 o%?)x? 
s-j\,*Mmwz l o#BHHtU o 

[0113] c^)J: 3 iz LX'&tumWk&i&jmilzi 

^x. *mM&. Ttm-ftffi. ^vyfemnfizmm 

[0114] «2(c*LfciSBW»fe, yumo*. 
zm&%ttmmi>fo&*M^<?#timi&2><. urn 
mif&iFF&ix^& ztimbfrX'hz. 

[0115] 
[HI] 







7C i l) 
(%) 


(IU/cm 2 ) 








^KiWl 1 


1 4 


[P]=4 
[N]=5 


2 5 


2 0 


2 


torn 2. 


12* 


[P)=3.5 
[S]=2.1 
[N]-5 


2 1 


2 2 


3 


mm a 


1 2' 


[P]=4.2 
[31=1.9 
[N]=2.2 


3 0 


9 


l 


mm 4 


1 5* 


[P]=3.8 
[S]=2.2 
[N]=2.6 


6 1 


7 


3 


HM5 


8- 


[Sj=3 
[N]=6.1 


1 0 


2 8 

mmm 


1 4 



[0116] 



[*2] 
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7C 
(%) 


(IUW) 










- 


[S]=2.6 
[N]=4.6 


4 2 


1 2 


l l 


mm? 


1 9* 


[S]=2.1 
[N]=5.1 


5 3 


6 


5 


£Jfi#j8 


25* 


[BJ=1.8 
[N]=4.7 


2 9 


1 8 

mmmm 


1 3 


mm i 


1 5" 


[Pl=4 
[N]=4.2 


0 


8 0 


100 




14' 


[F]=2.1 
[N]=4.2 


0 


2 3 0 


200 

mem 




40* 


[P]=1.8 
N]=2.2 


2 7 


10 0 


112 



[0117] 1 ) ^xA'U ygCII (Sodium Salt, Grade 1 
-A. SI GMA H-3393 )fDESCAtCj:6 7tS##r tf> 
*S» : (S)=6.4%. (N)=3.4%. 

2 ) ^HfeSSKft («) m<?) rfx hf— A'VN'U y 

sj cuwas*. 

3 ) #*o*f*«« (sem) i?k£ mmkii-zmx 

[ 0 1 1 8 ] £ 1 Rtf » 2 fc* LfettSA* 6 , #$Jfc0t 

mm £ fit v > s z t »t # a . 

[0119] #jm«4>SJBtt«fc:J: 0 . ^/nt>^" 

«n *aas&u;. Aft. jfa»ia^^i#s^-r^^K 



[0 120] 

[0121] *m&w&jmzX'>xftt>ti&mffi& 
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F 4C081 AB32 AB35 AC15 BA03 BA05 

BB01 BB02 BB04 CA021 
CA031 CA082 CA102 CA282 
CB042 CC05 CC06 CC07 
CD062 DA01 DA02 DA03 
DA04 DA05 DC02 DC03 DC05 
DC06 DC14 EA06 

4F006 AA15 AA22 AB03 AB43 BAOO 
CA09 EA03 

4F073 AA01 AA08 BA18 BA48 BB01 
BB02 BB03 CA45 EA01 EA11 
EA21 EA22 EA23 EA24 EA36 
EA77 FA03 FA05 FA06 FA12 

41011 AC04 QA03 QA06 QA07 QA12 
QA13 QA17 QA18 QA22 QA23 
QA24 QA33 QA34 QA35 QA37 
QA38 QA40 QA42 QA46 QA48 
QB05 QB15 QB20 QB24 QB28 
QC07 QC10 SA02 SA04 SA06 
SA07 SA12 SA14 SA16 SA20 
SA22 SA25 SA28 SA32 SA34 
SA54 SA61 SA64 SA76 UA01 
VA01 VA04 WA07 WA10 



